Background-Avoidant personality disorder (AVPD), like other personality disorders, has historically been construed as a highly stable disorder. However, results from a number of longitudinal studies have found that the symptoms of AVPD demonstrate marked change over time. Little is known about which other psychological systems are related to this change. Although cross-sectional research suggests a strong relationship between AVPD and personality traits, no work has examined the relationship of their change trajectories. The current study sought to establish the longitudinal relationship between AVPD and basic personality traits using parallel process growth curve modeling.
avoidance of social and interpersonal situations, especially when it involves new people or new situations (American Psychiatric Association, 2000) . The symptoms of AVPD, like all personality disorders (PDs), have historically been construed as highly stable. However, recent empirical findings from prospective longitudinal studies suggest that symptoms of PDs generally, and AVPD specifically, demonstrate instability and plasticity over time Johnson et al., 2000; Lenzenweger, 1999; Shea et al., 2002; Zanarini, Frankenburg, Hennen, & Silk, 2003) . These results immediately raise questions about which other aspects of psychological functioning are associated with an individual's AVPD symptom trajectory. Identifying other psychological systems that change in tandem with AVPD would provide strong evidence for systems that play a causal or maintenance role in the disorder (cf., Lenzenweger & Willett, 2007 for a discussion relating personality change to PD change). We propose that basic personality traits demonstrate just this pattern, and we test whether individual trajectories in AVPD and personality traits are dynamically linked over time.
A recent literature review found that, of the currently recognized PD diagnoses, AVPD was among the most prevalent and impairing across clinical and community samples, leading to the recommendation that it be retained as a diagnostic construct in DSM-5 (Skodol et al., 2011) . However, of the PDs to be retained in DSM-5, AVPD has received relatively less empirical attention, which argues for more research that will elucidate the nature and mechanisms of the disorder. One proposal suggests that the diagnostic features of AVPD can be understood as rigid and maladaptive manifestations of basic personality dimensions (Alden, Laposa, Taylor, & Ryder, 2002) . Indeed, cross-sectionally, AVPD is associated with low trait Dominance and Affiliation (Wiggins & Pincus, 1989 ) and socially-avoidant interpersonal problems (Pincus & Wiggins, 1990) . Additionally, two recent meta-analyses of the associations between PDs and the Five-Factor Model (FFM) of personality traits have found that AVPD shows a strong positive relationship with neuroticism, or the tendency to experience negative emotions (e.g., anxiety, anger, depression, guilt), and a strong negative relationship with extraversion, 1 or the tendency to be outgoing, gregarious, and experience positive emotions (Saulsman & Page, 2004; Samuel & Widiger, 2008) . Importantly, these are among the strongest effect sizes for any of the PDs. Nevertheless, the wealth of crosssectional associations cannot speak to the longitudinal relationship between basic personality traits and AVPD, about which very little is known.
Prospective longitudinal studies in both clinical and non-clinical samples reveal that there are significant average declines in AVPD symptoms when considered as dimensions of pathology (Lenzenweger, 1999) , and significant declines in the number of individuals meeting diagnostic threshold in AVPD (50% after two years; Grilo et al., 2004) . However, not all individual's decline in the number of AVPD criteria they meet over time, and a subset remain stable, while others increase over time. This is illustrated in Figure 1 , which plots the estimated individual AVPD trajectories of the Longitudinal Study of Personality Disorders (LSPD, Lenzenweger, 1999; 2006) participants, the sample analyzed in this study. The empirical literature on stability and change in normal range personality traits and the processes they represent has developed separately from that of PD, but striking similarities have emerged. Once thought to be entirely stable (James, 1890) , it is now understood that an individual's personality traits are indeed highly stable, but not fixed (Roberts, Walton, & Viechtbuaer, 2006) . Rates of mean change in broad personality traits are modest but 1 Past research has shown that the FFM traits of Extraversion and Agreeableness can be located within the interpersonal circumplex as rotations of the primary dimensions of Dominance and Affiliation (McCrae & Costa, 1989; Pincus, 2002) . For the purposes of the current study, it is important to note that low Extraversion is a blend of low Dominance and low Affiliation. Thus, variables with a negative relationship with Extraversion would in turn be expected to have a negative relationship with both Dominance and Affiliation. significant, and this normative change masks significant interindividual heterogeneity in individual trajectories around the population's mean rate of change (Mroczek & Spiro, 2003; Vaidya Gray, Haig, Mroczek, & Watson, 2008; Wright, Pincus, & Lenzenweger, 2011) . Thus, the finding that both AVPD and basic personality traits are not as stable as once thought suggests that the observed cross-sectional relationship between the two may extend to a developmental relationship across time. To date, this question remains mostly unexplored and therefore the developmental relationship between these systems remains unknown. 2 If the rate of change in AVPD and personality were shown to be significantly related, it would represent an important advance in the science of personality and its pathology, suggesting that these constructs are developmentally linked. This would provide strong evidence in favor of a unified science of personality and psychopathology, allowing for more confident assertions that normal personality traits and PD comprise manifestations of the same psychological system (Depue & Lenzenweger, 2005; Pincus & Hopwood, in press; Widiger & Trull, 2007) .
The Current Study
The current investigation sought to evaluate whether the longitudinal trajectories of AVPD and personality traits were linked using data from the LSPD. The LSPD is ideally suited to study this question as it is a naturalistic study and designed to include individuals who were at a putative risk for PD pathology at the outset and also individuals who exhibited no significant pathology, but might develop symptoms over the course of the study (see Lenzenweger, 2006) . Our analytic approach was designed to measure multivariate change (i.e., simultaneous change in multiple dimensions or systems) through the use of parallel process growth curve modeling (sometimes known as associative or multivariate growth curve modeling, Bollen & Curran, 2006) . In latent growth curve models (LGM), an individual's scores at each time point are modeled as a function of latent growth factors that are estimated from the observed scores. With three time points, linear rates of change can be estimated with one latent factor for the intercept, or level of the curve at the measurement time of the intercept, and another latent growth factor is estimated for the slope, or rate of change. Parallel process LGMs are so called because they chart trajectories of change or growth processes in two or more variables in parallel. By allowing for associations among the growth factors of each parallel set of variables, it is possible to examine whether the intercept and growth in one is related to the intercept and growth in the others. This offers a very powerful analytic approach for the study of stability, change, and development across time in multiple psychological variables.
This analytic framework allowed us to test whether changes in AVPD symptoms and personality traits are related to each other. Our analyses focused on AVPD symptomatology, the interpersonal traits of Dominance and Affiliation, and the remaining FFM traits of Conscientiousness, Neuroticism, and Openness. We hypothesized that the same traits that demonstrate significant cross-sectional relationships (i.e., Dominance, Affiliation, and Neuroticism) with AVPD symptoms would demonstrate the same dynamic relationships over time. This is the first study to directly examine the conjoint change in personality traits and AVPD symptoms using parallel process growth curve models.
Method Participants
The 258 LSPD participants were drawn from a population of 2,000 first-year undergraduates. Detail concerning the initial participant selection procedure and sampling is given elsewhere (Lenzenweger, 2006; Lenzenweger et al., 1997) . The 258 participants were balanced on gender (53% Female). The mean age of the participants at study entry was 18.88 years (SD = 0.51). Participants were assessed at their first, second, and fourth years of college at Cornell University (Ithaca, NY). Cornell University consists of both private colleges as well as statutory units of the State University of New York, which provides for a more diverse student population as constrasted with many purely private universities and/or colleges.. All participants gave voluntary written informed consent and received an honorarium of $50.00 at each wave. These data were collected and analyzed with the full approval of the Institutional Review Boards at Cornell University and the Pennsylvania State University respectively. Of the initial 258 participants, 250 completed all three assessment waves and are included in these analyses. Six left the study, and two died in automobile accidents.
Procedure
Structure of the LSPD Dataset-As noted above, the LSPD has a prospective, multiwave, longitudinal design with participants evaluated at three points in time (i.e., first, second, and fourth years in college). At each time point, participants completed self-report measures of personality and clinical assessments were conducted by experienced Ph.D. or advanced M.S.W. clinicians. The LSPD selected approximately half of the included individuals based on putative positive PD status as assessed by a self-report measure of PD symptoms and the other half based on their current lack of pathology (see Lenzenweger et al., 1997) . This method was employed to ensure a balance among those with possible current PD pathology, and those who might develop it over time. At Wave 1, 11% of the participants qualified for an Axis II diagnosis of some sort based on clinical interviews. The raw rates of diagnosed PDs in the LSPD sample at Wave 1 were as follows: paranoid = 1.2%, schizoid = 1.2%, schizotypal = 1.6%, antisocial = 0.8%, borderline = 1.6%, histrionic = 3.5%, narcissistic = 3.1%, obsessive-compulsive = 1.6%, passiveaggressive = 0.8%, avoidant = 1.2%, dependent = 0.8%, and not otherwise specified = 4.3%.
Measures
International Personality Disorder Examination (IPDE)-The IPDE (Loranger, 1988 (Loranger, , 1999 was used as the PD measure in this study. The IPDE has excellent psychometric properties, and it has been shown to be robust to mental state (anxiety, depression) changes. The DSM-III-R criteria were assessed in this study because these were the criteria in effect at the time the LSPD was undertaken. We note the DSM-III-R and DSM-IV criteria bear considerable resemblance to one another and the fundamental PD constructs are the same in both nomenclatures. The interrater reliability for IPDE assessments (based on intraclass correlation coefficients) was excellent, ranging between .84 and .92 for all PD dimensions. The interviewers (a) were blind to the putative PD group status of the subjects, (b) were blind to all prior LSPD PD assessment data, and (c) never assessed the same subject more than once. The IPDE yields categorical PD diagnoses and PD dimensional scores. The IPDE AVPD dimensional scores were used for this study as they are the metrics that will capture changes in the most sensitive manner. (Trapnell & Wiggins, 1990) contains 124 trait descriptive adjectives rated on a 0 to 8 scale that provides scores for the personality trait dimensions of dominance, affiliation, conscientiousness, neuroticism, and openness. Participants completed the IASR-B5 at each assessment wave of the LSPD. Coefficient alphas for all scales at all waves ranged from .82 to .96.
Revised Interpersonal Adjective Scales -Big Five (IASR-B5)-The IASR-B5

Data Analysis
We estimated parallel process LGMs in Mplus 6.11 (Muthén & Muthén, 2010) . Figure 2 provides a conceptual diagram of the estimated models with the paths labeled for ease of communication. The loadings for the waves of measurement on the slope factor were fixed to 0.0 for Wave 1, thereby setting the start of the study as the intercept, followed by the mean assessment time between waves for the remaining two loadings (i.e., .95 for Wave 2, 2.82 for Wave 3). Of most interest in this study is the covariance between the slope factors (i.e., growth rates), indicating the degree to which change in AVPD symptoms and personality traits are associated with each other (Path B in Figure 2 ). The estimated relationship between intercepts (Path A) captures the cross-sectional association between traits and AVPD at the start of the study. The estimated growth models included a series of important covariates. First, slope factors within each system were regressed on the corresponding intercepts in order to control for any spurious association in the relationship between the growth factors (e.g., regression to the mean; Paths C and D). Second, the effect of sex, age-of-entry to the study, and sampling group are included as covariates of the trajectories of change by regressing the latent growth factors on each. Age of entry was included to account for potentially important individual heterogeneity in development at the outset of the study because standard LGMs treat all individuals as starting at the same time. Sex was included as it demonstrates a significant relationship to basic personality traits (Costa et al., 2001 ). Sampling group is included as a covariate to account for the LSPD's selection strategy. Finally, we tested whether initial status on personality or AVPD had an effect on the rate of change in the other after controlling for the above mentioned covariates (Paths E and F). The AVPD symptom counts were modeled using a Poisson distribution. Symptom counts of psychiatric disorders rarely follow a normal distribution (which is assumed in standard SEM), and significant violations of this assumption can lead to problems in estimation and severe misspecification of model parameters if a more appropriate distribution is not employed (e.g., the prediction of negative values; Atkins & Gallop, 2007; Cameron & Trivedi, 1998) .
We estimated five parallel process LGMs, one for each personality dimension of the IASR-B5. Individual models were required because attempts to estimate a model with growth in all five personality dimensions and AVPD symptoms modeled simultaneously led to problems with specification (i.e., negative residual variances), which is not uncommon in very large structural models (Kline, 2011) . When growth is modeled using a Poisson distribution, traditional SEM fit indices (e.g., chi-square, root mean square error of approximation [RMSEA] , comparative fit index [CFI], etc.) are not available. Therefore the log-likelihood and indices of relative fit, the Akaike (AIC) and Bayesian information criteria (BIC) are provided. A careful evaluation of the resulting parameter estimates indicates that all variances were positive and resulting parameter estimates were plausible (e.g., no Heywood cases). Finally, Table 4 .1 provides the raw parameter coefficients and standard errors. The parameters associated with the AVPD symptoms are on the logit scale, making direct interpretation difficult. When exponentiated these values provide the estimated counts, but leave parameters associated with the growth factors (e.g., covariance of personality variables vs. covariance of PD counts) on vastly different scales. Therefore, to aid with interpretability, the estimated effect size on the r metric is also provided (where r = √((t 2 )/(t 2 + df)) see Rosenthal & Rosnow, 1991) .
Results
Past work with the LSPD sample has shown that on the average, AVPD symptoms decrease over the course of the study, but prior work did not find statistically significant heterogeneity in individual trajectories (Lenzenweger et al., 2004) despite the compelling plots of individual trajectories (see Figure 1 for a representation of the heterogeneity in intercept and slope using individually estimated OLS regression lines). Significant heterogeneity in individual rates of change (i.e., slopes) in AVPD symptoms over time is an important precondition for the parallel process models. However, the previously reported results were estimated using a standard growth model whose distributional assumptions may not have been adequate for the estimation of count distributed variables leading to potential misspecifications in model parameters. Therefore, as an initial step, we estimated an unconditional Poisson growth model in AVPD to more accurately capture the distribution of the AVPD feature counts. Results for the means of the growth parameters (intercept ES r = . 39, p = < .001; slope ES r = −.19, p = .002) were highly consistent with the previously reported model leading to the same interpretation of the mean rate of change (i.e., modest decline over the course of the study). Importantly, significant variability was found in the intercept and slope parameters (p's < .001) indicating that there is individual heterogeneity in starting values and trajectories of change when estimated using a Poisson based LGM. Using the BIC to compare the fit of models without (BIC = 1889.66) and with (BIC = 1379.72) randomly varying slopes confirms that the estimation of these extra parameters is warranted. Also in this sample, we previously found that on average, Affiliation (ES r = .15, p = .02), Conscientiousness (ES r = .15, p = .02), and Openness (ES r = .21, p < .01) increased over the course of the study waves, whereas Dominance (ES r = .00, p = .99) showed no mean change, and Neuroticism (ES r = −.26, p < .01) decreased significantly . Results also indicated that there was significant individual variability around mean personality dimension trajectories (all p's < .01). We have briefly summarized the previously published findings' effect sizes to provide a context for this study's results.
The resulting parameter values of the parallel process growth models are presented in Table  1 . Age, as a covariate, was never a significant predictor of the intercepts or slopes in either personality or AVPD. Male sex was associated with lower Affiliation and Neuroticism intercepts, but sex was otherwise not predictive of intercepts or slopes. Those individuals selected for the study based on a positive putative PD status demonstrated higher AVPD and Neuroticism intercepts, lower Affiliation and Conscientiousness intercepts, and steeper declines in Neuroticism, but otherwise sampling group was unassociated with study parameters. AVPD intercept was significantly associated with lower Dominance, Affiliation, and Openness, and higher Neuroticism intercepts (A Paths). The rate of change in AVPD was significantly negatively related to the rates of change in Dominance and Affiliation, and positively to Neuroticism (B Paths). The rate of change in AVPD was never related to initial AVPD status (D Paths), whereas initial personality status was significantly negatively related to slope for all traits with the exception of Affiliation (C Paths). AVPD intercept was unrelated to personality trait trajectories (E Paths). Finally, only initial status on Openness positively predicted rate of change in AVPD symptoms (F Paths).
Discussion
In this study we tested whether the rates of change in AVPD symptoms and five normal personality trait dimensions were related over the course of approximately 3 years. The results revealed that individual trajectories in AVPD symptoms were indeed associated with rates of change in personality traits. This is the first study to demonstrate such a dynamic relationship for any PD and provides an important contribution to the science of personality and the psychopathology of PD by demonstrating personality traits and PD symptoms are developmentally linked.
Specifically, we found that at the outset of the study, an individual's level of AVPD symptoms was related to higher neuroticism (i.e., the A Paths in Figure 2 ), but lower dominance, affiliation, and openness, replicating the results of many prior studies (see Alden et al., 2002; Saulsman & Page, 2004; Samuel & Widiger, 2008 for reviews) . Replication of these well-known cross-sectional associations in the LSPD provides confidence in the novel results associated with the growth factor relationships, the primary target of this study. In terms of the relationship between the growth factors, we found that the rate of change in AVPD symptoms was associated with the rate of change in Dominance, Affiliation, and Neuroticism. Notably, these relationships are in the same directions as was found in the intercepts. Individuals' AVPD symptoms decrease as they become more dominant (i.e., more self-assured, assertive, and less submissive), more affiliative (i.e., more cooperative, engaging, less aloof), and less neurotic (i.e., less inclined to experience negative emotions and anxiety). The reverse is also true, such that as trait dominance and affiliation decline and neuroticism increases, AVPD symptoms increase. An individual's initial status on AVPD was not predictive of the rates of change in personality traits, nor was an individual's initial status on personality traits predictive of AVPD change, with the exception of openness. Lower in openness at the outset of the study predicted more rapid declines in AVPD symptoms. This relationship may best be understood in the context of the mean trend of decline in AVPD symptoms that has been reported earlier (Lenzenweger, 1999) , and is likely reflective of the law of initial values, whereby those who are more extreme in an initial value exhibit more change. However, this was the only trait for which this occurred, was not predicted, and therefore we suggest it be interpreted cautiously.
By looking longitudinally within a LGM framework, this study adopts a more personcentered approach in the study of the relationship between personality and its pathology. This is because the variability in intercept and slope across individuals is modeled using growth factors, and not simply reduced to a mean as might be the case in an ANOVA. These longitudinal data capture the very important dynamic interplay between an individual's personality and AVPD symptoms. Although each person experiences changes in personality and PD symptoms, the rates and patterns of change vary across individuals. Past work has examined the heterogeneity in AVPD and personality growth separately, but this is the first evidence that they are dynamically linked in the paths they take. The longitudinal relationships observed here are consistent with hypotheses based on the diagnostic features of AVPD, the aspects of personality measured by these traits, and prior cross-sectional work. Other work using the LSPD employed similar models to investigate the longitudinal relationship between neurobehavioral markers and Cluster C symptoms (Lenzenweger & Willett, 2007) and between temperament and schizoid PD features (Lenzenweger & Willett, 2009 ). However, no longitudinal relationship was found among the normal range scales and the PD symptoms in those studies. In the case of the Cluster C PD feature change examined by Lenzenweger and Willett (2007) , it is possible that they were at too coarse a level of analysis (i.e., including dependent and obsessive-compulsive PD symptomatology) to capture this change that is more specific to AVPD. Schizoid PD possibly represents a variant or early marker of schizophrenia and thus the maintenance process is likely less related to personality traits (Lenzenweger, 2010; Lenzenweger & Willet, 2009) .
From a psychopathology perspective, these results offer compelling evidence that normal personality and personality pathology should be understood as expressions of the same system, at least as it pertains to AVPD. This implication is not minor, as the modern empirical literatures in each are often blind to the other's advances. A number of theorists have called for greater synthesis in conceptualizing basic personality and personality disorder, with theoretical proposals spanning the neurobiological (Depue & Lenzenweger, 2001 , 2005 , temperament (Clark, 2007) , psychometric (Widiger & Trull, 2007) , and interpersonal (Pincus & Hopwood, in press) domains. Each of these theoretical perspectives, although distinct in some respects, is also quite similar in others (Widiger & Simonsen, 2005) . The findings reported here bolster this argument, and provide novel evidence for the notion that personality and its disorder belong within a coherent and comprehensive model of normal and abnormal functioning (Pincus, 2011; Wright, 2011) .
Limitations
Several caveats must be considered with these data and analyses. First, despite the impressive ability of these models to capture association between changes over time in both systems, they do not determine the direction of causality among them. It remains to be determined whether personality changes drive symptom changes, or vice versa. Undoubtedly, contained within the days, weeks, and months that make up the years are innumerable interactions and life experiences that serve to cumulatively push and pull an individual's trajectory one way or another. Additionally, the results of this study are at too coarse of a level of analysis to speak directly to person-environment transaction theories (Caspi & Roberts, 2001) .
In terms of the data, the present sample was clearly more homogenous in age, educational achievement, and social class than the U.S. population at large. Perhaps the most effective way to assess the generalizability of findings from the LSPD is to evaluate whether prior core LSPD findings have been replicated, and they have. For example, the LSPD-based estimate for PD prevalence in the community (11%; Lenzenweger et al., 1997) has now been broadly replicated several times in nonclinical community samples and the U.S. general population (e.g., NCS-R, Lenzenweger, Lane, Loranger, & Kessler, 2007; see Lenzenweger, 2008 for a review). Furthermore, the patterns of change in mean levels of PD features over time initially reported for the LSPD sample (Lenzenweger, 1999) were subsequently replicated in both clinical (Shea et al., 2002; Zanarini et al., 2003) and nonclinical community (Johnson et al., 2000) samples. Thus, although the present sample is more compressed in terms of demographic background characteristics, the findings accord with those obtained in other epidemiological and longitudinal PD research. Second, given that the LSPD subjects were selected from a population of first-year university students, the sample may have been censored for individuals affected by some of the most severe PDs. However, one must be cautious in ascribing undue levels of mental health to subjects who happen to be selected for academic achievement, as such selection does not confer immunity to psychopathology. To this end, we note that 16% (or 1 in every 6) of the LSPD sample subjects was diagnosed with a formal Axis II disorder by the end of the study period (i.e., by Wave 3) using the highly conservative IPDE. Many other subjects met intermediate levels of PD criteria (e.g., 2 or 3 criteria) that fell short of DSM diagnostic thresholds. An additional strength of these results is that they are based on clinical interviews, and self-reported personality traits, and therefore the method of assessment is not confounded.
Third, we are mindful that there are undoubtedly many predictors of rates of development in personality and change in PD symptoms. Some change may be driven by important timevarying processes of a broad (e.g., other temperament factors) or more specific nature (e.g., romantic relationships, developing friendships). Finally, we emphasize that these analyses measure personality traits broadly as opposed to more specifically. Future analyses might go beyond the personality trait domains to look at the more specific facet/octant level of analysis. Past research would suggest that this might be a fruitful avenue for future investigation (Samuel & Widiger, 2008) .
Conclusion
In this study we demonstrated that the rates of change in AVPD symptoms and personality traits are directly related to each other during a critical developmental period for the diagnosis of PD. This is the first demonstration of this link and is important in the context of enduring efforts to unify the study of basic personality/temperament and PD. The multidimensional growth in personality and PD across the span of 3 years argues strongly for the close conceptual relationship between basic traits and the problematic expression of functioning that is captured by DSM defined PD criteria. The findings reported here confirm that the cross sectional relationships between traits and PD criteria are further observed in the developmental trajectories in each. The developmental patterns and pathways of PDs remain poorly understood and require systematic investigation. The current study is an initial effort in this regard and provides a model for future studies that seek to further illuminate the covariates, predictors, and patterns of PD development. Anticipated future data collection for the LSPD (i.e., Wave IV), when the study subjects will be approaching age 40, will allow for additional examination of the relations we discovered for AVPD in the current LSPD database. Personal Disord. Author manuscript; available in PMC 2014 July 01.
